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(57) ABSTRACT 

The invention relates to a casing for receiving at least one 
energy storage device, Whereof the temperature in the casing 
interior can be regulated to a predetermined temperature 
level. For this purpose the casing interior is thermally 
insulated and is in direct heat conducting connection With a 
heat transfer device, substantially the entire heat ?oW into 
and out of the casing interior taking place through the heat 
transfer device When the casing interior is closed. 
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HOUSING FOR ACCOMMODATING AT LEAST 
ONE ENERGY ACCUMULATOR DEVICE 

[0001] The invention relates to a casing for receiving at 
least one energy storage device according to the preamble of 
claim 1. 

[0002] A casing of the aforementioned type is knoWn and 
more particularly serves as a battery cabinet for receiving 
batteries and/or rechargeable accumulators as energy storage 
devices. Such energy storage devices or electric poWer 
storage devices, particularly high-performance batteries and 
accumulators, are characteriZed in that they must be oper 
ated Within a predetermined operating temperature range, so 
that they have a maximum service life and a maximum 
storage capacity. In the case of such energy storage devices, 
a continuous temperature rise compared With the said pre 
determined operating temperature range leads to a clear 
reduction in the life of the energy storage device, Whilst an 
operation of the energy storage device at beloW said prede 
termined operating temperature range leads to a marked 
reduction in the storage capacity of the energy storage 
device. 

[0003] More particularly if the casing for receiving the 
energy storage device is installed outdoors, it is the problem 
that the temperature in the casing interior oscillates in 
dependence on the ambient temperature, so that the energy 
storage device cannot be operated in the optimum operating 
temperature range. To avoid this, it is knoWn to regulate the 
temperature in the casing interior to a predetermined tem 
perature range using a heat transfer device. 

[0004] Thus, DE 200 07 920 U1 discloses a ventilating 
device for a casing containing electrical and electronic 
components. With the aid of the ventilating device an 
internal air ?oW is sucked out of the casing interior, cooled 
or heated by an external air ?oW sucked from the environ 
ment and folloWing temperature matching is returned to the 
casing interior. In addition, Within the ventilating device is 
provided a heat transfer device positioned in such a Way that 
With it heat can, as desired, be transferred actively from the 
internal to the external air ?oW or from the external to the 
internal air ?oW. The problem arises With this knoWn ven 
tilating device that air has a comparatively loW thermal 
capacity, so that more particularly in the case of a sudden 
temperature change in the casing interior, despite the use of 
the heat transfer device, the temperature in the casing 
interior can only be sloWly returned to the predetermined 
temperature range. 
[0005] DE 298 20 993 U1 discloses a device for exchang 
ing thermal energy betWeen the interior of a casing and the 
casing environment. This knoWn device has a heat exchange 
block With tWo separate ?uid conduction systems Which are 
in thermal energy-transferring contact, the ?rst ?uid con 
duction system being connected to the casing interior and 
the second ?uid conduction system to the environment. As 
the tWo ?uid conduction systems must be constructed sepa 
rately from one another, said knoWn device has a compara 
tively complicated construction. Moreover, here again the 
thermal capacity of the ?uid in the ?uid conduction system 
is loW, so that also With this knoWn device the temperature 
in the casing interior, in the case of a sudden temperature 
change, can only be adjusted relatively sloWly again to the 
predetermined temperature range. 
[0006] Us. Pat. No. 6,123,266 A describes a cooling 
system for outdoor battery cabinets. An air ?oW through the 
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cabinet interior having superimposed battery roWs is brought 
about by an air intake in the upper area of a casing Wall and 
an air exhaust in a loWer area of said casing Wall With the aid 
of at least one fan. The battery roWs are placed on offset 
shelves provided With air passage openings and the entire 
battery cabinet is provided With an inside insulation. With 
the aid of a controller the fan is sWitched on for producing 
an air ?oW, as soon as the outside temperature is loWer than 
the temperature in the cabinet interior. In the case of a higher 
outside temperature, the fan is not put into operation in order 
to maintain the loWer cabinet internal temperature. The 
knoWn ventilating system is unsuitable for relatively large 
temperature ?uctuations. 

[0007] A temperature stabiliZed battery system is knoWn 
from US. Pat. No. 4,314,008. A battery unit is surrounded 
by a heat conducting material, particularly aluminum foil, 
and is located in an envelope of heat insulating material, eg 
polyurethane foam. One longitudinal side of the battery unit 
is connected by means of a heat conducting block to a heat 
pump constituted by Peltier elements and With a heat sink in 
order to maintain the temperature range necessary for 
smooth battery operation. The heat sink is much larger than 
the battery unit and has external ribs. The temperature 
stabiliZation provided by US. Pat. No. 4,314,008 is only 
suitable for relatively small casings and also has a relatively 
complicated construction and installation. 

[0008] The object of the invention is to provide a casing 
for receiving at least one energy storage device, Where the 
casing interior can be kept Without great effort and expen 
diture Within a predetermined temperature range, even in the 
case of major temperature ?uctuations outside the casing. 

[0009] The invention achieves the object through a casing 
having the features of claim 1. 

[0010] According to the invention a casing for receiving at 
least one energy storage device, particularly a battery cabi 
net, With at least one heat transfer device for regulating the 
temperature of a casing interior to a predetermined tempera 
ture level, in Which the casing interior is thermally insulated, 
the heat transfer device being in direct heat conducting 
connection With the casing interior and Where With the 
casing interior closed virtually the entire heat ?oW into and 
out of the casing interior takes place through the heat 
transfer device and Where in an area of a casing Wall a heat 
exchanger is provided, Which is connected in heat conduct 
ing manner to the heat transfer device, is provided With a 
spine ?n recuperator, Which is located in a ?oW channel of 
the heat exchanger for a cooling medium, particularly air. 
According to the invention at least one delivery device is 
provided for the ?oW channel cooling medium. 
[0011] In order to emit to the casing environment as 
rapidly as possible the heat absorbed by the heat transfer 
device on heating the casing interior, the heat transfer device 
is connected in heat conducting manner With the heat 
exchanger e.g. provided on the casing outside and a heat 
exchanger has at least one ?oW channel through Which it is 
possible to deliver a cooling medium for cooling the heat 
transfer device. A suitable cooling medium is eg a gas, 
preferably air, Which is delivered through the ?oW channel. 
Alternatively the heat transfer device can be cooled by a 
liquid With a high, speci?c thermal capacity such as eg 
Water. 

[0012] Advantageously the heat exchanger has a spine ?n 
recuperator connected in heat conducting manner to the heat 
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transfer device and Which as a result of its spine rib structure 
has a very large outer surface area With Which the heat 
absorbed by the spine ?n recuperator can be rapidly emitted 
to the environment by convection. The spine ?n recuperator 
is preferably integrated into the casing Wall, eg the rear 
Wall, Which gives a particularly compact construction com 
pared With a spine ?n recuperator separate from the casing. 

[0013] As the heat exchanger has at least one delivery 
device for delivering the cooling medium through the How 
channel, eg as a function of the heat quantity to be 
dissipated by the heat exchanger, the quantity of cooling 
medium to be delivered through the How channel can be 
regulated in a planned manner. If air is used as the cooling 
medium, in particular the use of one or more axial ?oW fans 
is proposed, because, based on their siZe, such axial ?oW 
fans have a particularly high delivery capacity When com 
pared With other fans. The number of axial ?oW fans is 
particularly dependent on the heat quantity to be dissipated 
and the ambient conditions. 

[0014] It is advantageous that the delivery device can be 
sWitched off if the heat transfer device is heating the casing 
interior, Which gives a particularly high heating capacity of 
the heat transfer device, Without a part of the heat quantity 
emitted by the heat transfer device being undesirably dissi 
pated by the cooling medium delivered through the delivery 
device. 

[0015] As a result of the thermally insulated casing inte 
rior, there are no undesired heat bridges and a heat transfer 
betWeen the casing interior and the casing environment at 
the most occurs With an extremely long time lag. Othersides, 
according to the invention it is possible to have a planned, 
rapid heat transfer into and out of the casing interior, in that 
the sole, permitted heat bridge betWeen the thermally insu 
lated casing interior and the casing environment is the heat 
transfer device and a heat exchanger device connected in 
heat conducting manner With a spine ?n recuperator in a 
How channel for a cooling medium and located on a casing 
Wall, so that virtually the entire heat ?oW into and out of the 
casing interior can be transferred rapidly, effectively and in 
a controlled manner. 

[0016] So that any necessary heat transfer takes place as 
rapidly as possible, it is appropriate to directly and in heat 
conducting manner connect the heat transfer device to the 
casing interior, i.e. the materials of the casing forming the 
casing interior are in direct heat conducting connection With 
the heat transfer device. With the aid of the materials in the 
casing interior Which are connected in heat conducting 
manner With the heat transfer device, it is possible heat in the 
case of a desired heat transfer to rapidly dissipate and supply 
to and from the casing interior. 

[0017] Further advantageous developments of the inven 
tion can be gathered from the folloWing description, sub 
claims and draWing. 

[0018] It is advantageous that in the casing according to 
the invention heat bridges betWeen the casing interior and 
the casing environment are avoided and that the casing 
interior is thermally decoupled from the casing environment. 

[0019] In a particularly preferred embodiment of the cas 
ing, it is proposed that the heat transfer device be located in 
the casing insulation, so that at the most the heat transfer 
device is exposed to small temperature ?uctuations so that a 
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particularly precise temperature regulation of the casing 
interior to the predetermined temperature level is possible. 

[0020] It is particularly advantageous if the heat transfer 
device is connected in heat conducting manner to a frame 
located in the casing interior and on Which is to be placed the 
energy storage device. Through the use of the frame con 
nected in thermally conducting manner to the heat transfer 
device, it is possible, With the aid of the frame to rapidly and 
directly dissipate to the heat transfer device the heat arising 
in the energy storaget device partiicularly during the charg 
ing thereof and Which in turn tun rapidly emits the absorbed 
heat to the casing environment. As a result of the rapid heat 
removal, the heating energy storage device at the very most 
emits small heat quantities by convection to the casing 
interior, so that at the most the latter is only slightly heated 
during a charging of the energy storage device. 

[0021] It is also proposed that the heat transfer device be 
connected in heat conducting manner to the casing interior 
With the aid of a heat transmitting element, so that the heat 
transfer device can be spaced from the casing interior. 

[0022] If the heat transfer device is located in the casing 
insulation, the heat transfer device can be connected in heat 
conducting manner by a further heat transmitting element to 
the heat exchanger for heat transmission purposes. 

[0023] The heat transmitting elements, With Which the 
heat transfer device is connected to the casing interior and to 
the heat exchanger, in a particularly preferred embodiment 
of the invention have a comparatively high thermal conduc 
tivity )t. A suitable material for the same is eg aluminum 
With a thermal conductivity of 220 W/mK, magnesium With 
a thermal conductivity of 171 W/mK, copper With a thermal 
conductivity of 384 W/mK or alloys of metals With similar 
high thermal conductivities. 

[0024] If the casing is used for an energy storage device 
With a comparatively high storage capacity, in a preferred 
embodiment of the casing it is proposed that the casing has 
several planes for receiving the energy storage device. To 
ensure a correspondingly rapid heat transfer betWeen the 
casing interior and the casing environment, it is also pro 
posed in this embodiment that With each plane is associated 
at least one heat transfer device, so that eg in the case of a 
differing heating of each plane in the casing interior, the 
resulting heat quantity can be dissipated or supplied in a 
selective manner by the particular heat transfer device 
relative to the given plane. It is alternatively possible to 
thermally couple the different planes by a common heat 
transmission element to one or more heat transfer devices. 

[0025] Preferably the heat transfer device is constituted by 
a Peltier element With Which, as a function of the How 
direction applied, rapidly and Without dif?culty a heat How 
can be dissipated from or supplied to the casing interior. In 
this connection a Peltier element is understood to mean an 
arrangement formed from one or more Peltier units. 

[0026] The invention is described in greater detail here 
inafter relative to an embodiment and the draWings, Wherein 
shoW: 

[0027] FIG. 1 A side vieW of a casing according to the 
invention, in Which the side covering has been omitted. 

[0028] FIG. 2 A front vieW of the casing of FIG. 1, in 
Which the front of the casing is shoWn open. 
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[0029] FIGS. 1 and 2 show a casing 10 constructed as a 
battery cabinet in Which are arranged on a total of three 
reception planes 28 twelve accumulators or batteries 12. The 
batteries 12 are connected to not shoWn lines leading out of 
the casing 10. The casing 10 shoWn in FIGS. 1 and 2 is 
more particularly installed outside and is used there eg for 
a temporary or permanent voltage supply for eg telecom 
munications devices, transmission masts and the like. 

[0030] The front of the casing 10 With side Walls 14 and 
a rear Wall 18 is closed by a sWing door 16 (cf. FIG. 1), 
Which is not shoWn for representational reasons in FIG. 2. 
In the vicinity of the rear Wall 18 of casing 10 is provided 
a heat exchanger 20, Whose structure Will be explained 
hereinafter. For representation reasons FIG. 1 omits the 
left-hand side covering of FIG. 2. 

[0031] The interior 22 of the casing 10 is thermally 
insulated by an insulation 24, eg insulating inserts 24, With 
respect to the environment of the casing 10, the insulating 
inserts 24 ?xed to the side Walls 14, rear Wall 18, door 16, 
top 42 and bottom 43 being dimensioned in such a Way that 
at the very most there is an extremely small heat transfer 
betWeen the interior 22 and the environment of casing 10. 

[0032] In the interior 22 of casing 10 is provided a frame 
26, Which has as reception planes 28 a total of three 
superimposed shelves 28, each of Which is used for four 
accumulators or batteries 12. The frame 26 and shelves 28 
are preferably made from a very highly conductive material, 
such as eg a steel alloy. In order to ensure a particularly 
good heat transmission betWeen the batteries 12 and shelves 
28, said batteries 12 can be connected in heat conducting 
manner to the shelves 28, eg by heat conducting foils. 

[0033] BetWeen the rear Wall 18 of casing 10 and the 
frame 26 located in interior 22 there are in all three Peltier 
elements 30 as heat transfer devices 30. Each Peltier element 
30 is inserted in a corresponding reception opening 32 in the 
rear insulating insert 24a. The reception openings 32 are so 
positioned in the rear insulating insert 24a that each recep 
tion opening 32 is oriented both vertically and horiZontally 
centrally With respect to in each case one of the shelves 28 
of frame 26. 

[0034] In the reception opening 32 betWeen each shelf 28 
and the Peltier element 30 associated With it is provided a 
heat transmitting element 34, Which connects the particular 
Peltier element 30 in heat conducting manner to the shelf 28. 
BetWeen the heat exchanger 20 integrated into the rear 18 
and the particular Peltier element 30, a further heat trans 
mitting element 36 is inserted in the reception opening 32, 
Which connects the Peltier element 30 in heat conducting 
manner to the heat exchanger 20. The heat transmitting 
elements 34 and 36 are made from a particularly good heat 
conducting material. The material for the heat transmitting 
elements 34 and 36 can be e.g. copper, aluminum, magne 
sium or an alloy of one of these metallic materials. 

[0035] The heat exchanger 20 provided on the back 18 has 
a spine ?n recuperator 38, Which is placed in a How channel 
40 of heat exchanger 20 constructed on the back 18. At the 
upper end of the How channel 40 and close to the top 42 of 
casing 10 there are tWo delivery devices 44, for instance 
axial ?oW fans 44 in the How channel 40, but only one of 
these can be seen in FIG. 1 for representational reasons. 
During operation, the axial ?oW fans 44 suck air from the 
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outside into the How channel 40 and said air is delivered 
along the spine ?n recuperator 38 through ?oW channel 40 
and passes out of outlet ports 46 at the loWer end of the How 
channel 40. 

[0036] The operation of the casing 10 Will noW be 
described in greater detail. The accumulators or batteries 12 
located in casing 10 are e.g. high-performance accumulators 
or batteries, Which must be operated in a predetermined 
temperature range of 15 to 25° C. If the operating tempera 
ture of the batteries 12 is constantly 10° C. over the 
maximum permitted operating temperature of 25° C., there 
is a halving of the service life of the batteries 12, Whilst 
operating temperatures above 45° C. lead to a failure of the 
batteries 12. If the operating temperatures of the batteries 12 
are beloW the predetermined, minimum permitted tempera 
ture of 15° C., there is a reduction to the charging capacity 
of the batteries 12, so that additional batteries 12 must be 
kept in stock. In order to be able to operate the batteries 12 
in casing 10 Within the permitted temperature range of 15 to 
25° C., the temperature in the interior 22 of casing 10 can be 
regulated With the aid of the Peltier elements 30, as Will be 
explained hereinafter. 

[0037] If the temperature in the environment of the casing 
10 drops to such an extent that the temperature in the interior 
22 falls beloW the minimum permitted temperature value of 
15° C., the dropping beloW the minimum permitted tem 
perature value is detected by a not shoWn control, Which 
measures the temperature in the, interior 22. In this case the 
control activates the Peltier elements 30 connected thereto, 
Whilst simultaneously deactivating the axial flow fans 44, 
provided that they are still in operation. The Peltier elements 
30 are sWitched in such a Way that they heat and the resulting 
heat quantity is largely emitted by the heat transmitting 
elements 34 to the shelves 28. As the shelves 28 are 
connected in heat conducting manner to the batteries 12, the 
latter are heated and at the same time the frame 26 heats the 
interior 22 to the desired interior temperature. It is possible 
in this Way to compensate the heat loss of the interior 22 of 
casing 10 caused by the loW ambient temperature and the 
batteries 12 are consequently operated Within the predeter 
mined temperature range. 

[0038] If the temperature in the interior 22 of casing 10, 
eg during the charging of the batteries 12 or as a result of 
comparatively high temperatures in the environment of 
casing 10 rises to such an extent that it is above the 
maximum permitted temperature value of 25 ° C., the control 
sWitches the Peltier elements 30 in such a Way that they cool 
the shelves 28 connected thereWith in heat conducting 
manner and the absorbed heat is emitted by the further heat 
transmitting elements 36 to the spine ?n recuperator 38 of 
heat exchanger 20. If the cooling capacity of the spine ?n 
recuperator 38 is not suf?cient, then additionally the axial 
?oW fans 44 are sWitched on and Which suck the cooling air 
into the How channel 40 for cooling the spine ?n recuperator 
38. 

[0039] As soon as the temperature in the interior 22 of 
casing 10 has again dropped to the desired temperature 
value, the control deactivates the Peltier elements 30 and 
axial ?oW fans 44. 

[0040] Through the use of the Peltier elements 30, in 
connection With a heat exchanger 20 having at least a How 
channel 40, the interior 22 of the inventive casing 10 can be 
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very rapidly cooled or heated, so that a malfunction of the 
batteries 12 caused by an excessively high or loW operating 
temperature can be prevented in a simple Way. In the 
described embodiment use is made of a heat exchanger 20, 
Whose spine ?n recuperator 38 is cooled by air. It is also 
conceivable to use as the cooling medium Water or some 

other liquid, Which has a correspondingly high cooling 
capacity. It is also possible to separate the interior 22 
through the shelves 28 in such a Way that at the most there 
is a slight heat exchange betWeen the individual chambers 
formed by the shelves 28 and each Peltier element 30 can 
separately heat or cool each individual chamber of the 
interior 22. 

[0041] For several Peltier elements 30 it is possible in each 
case to thermally couple at least one common heat trans 
mitting element 34 to the shelves 28, in order to heat or cool 
to the desired temperature the frame 26 With the shelves 28. 

1. Casing for receiving at least one energy storage device, 
particularly a battery cabinet, With at least one heat transfer 
device (30) for regulating the temperature of a casing 
interior (22) to a predetermined temperature level, in Which 
the casing interior (22) is thermally insulated, the heat 
transfer device (30) is in direct heat conducting connection 
With the casing interior and during the casing interior (22) 
being closed, the entire heat ?oW into and out of the casing 
interior (22) takes place through the heat transfer device (30) 
and in the area of a casing Wall (18) is provided a heat 
exchanger (20) and the heat transfer device (30) is connected 
in heat conducting manner to the heat exchanger (20), 
characteriZed in that 

the heat exchanger (20) has a spine ?n recuperator (38) 
located in a How channel (40) of the heat exchanger 
(20) and 

that the heat exchanger (20) has at least one delivery 
device (44) for the delivery of a cooling medium 
through the How channel (40). 

2. Casing according to claim 1, characteriZed in that 

the spine ?n structure of the spine ?n recuperator (38) is 
integrated into the casing Wall (18). 

3. Casing according to one of the claims 1 or 2, charac 
teriZed in that 

the heat exchanger (20) has a spine ?n recuperator (38) in 
heat conducting connection With the heat transfer 
device (30). 

4. Casing according to one of the preceding claims, 
characteriZed in that 

the delivery device (44) is sWitched off if the heat transfer 
device (30) heats the casing interior (22). 

5. Casing according to one of the preceding claims, 
characteriZed in that 

as at least one delivery device an axial ?oW fan (44) is 
provided. 
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6. Casing according to one of the preceding claims, 
characteriZed in that 

the heat transfer device (30) is located in the insulation 
(24) of the casing (10). 

7. Casing according to one of the preceding claims, 
characteriZed in that 

the heat transfer device (30) is connected in heat con 
ducting manner With a frame (26) located in the casing 
interior (22) and on Which is to be placed the energy 
storage device (12). 

8. Casing according to one of the preceding claims, 
characteriZed in that 

the heat transfer device (30) is connected in heat con 
ducting manner to the casing interior (22) With the aid 
of a heat transmitting element (34). 

9. Casing according to one of the preceding claims, 
characteriZed in that 

the heat transfer device (30) is connected in heat con 
ducting manner to the heat exchanger (20) by a further 
heat transmitting element (36). 

10. Casing according to claim 8 or 9, characteriZed in that 

the heat transmitting element (34) and/or the further heat 
transmitting element (36) is made from a material 
having a high thermal conductivity 2». 

11. Casing according to one of the preceding claims, 
characteriZed in that 

the casing (10) has several planes (28) for receiving at 
least one energy storage device (12) and 

that With each plane (28) is associated at least one heat 
transfer device (30). 

12. Casing according to one of the preceding claims, 
characteriZed in that 

the casing (10) has several planes (28) for receiving at 
least one energy storage device (12), 

that at least tWo of the planes (28) are connected in heat 
conducting manner by at least one heat transmitting 
element (34) and 

that the heat transmitting element (34) is thermally 
coupled to the heat transfer device (30). 

13. Casing according to one of the preceding claims, 
characteriZed in that 

the heat transfer device is constructed as a Peltier element 

(30). 
14. Casing according to one of the preceding claims, 

characteriZed in that 

the energy storage device (12) has one or more accumu 
lators (12) and/or one or more batteries. 

* * * * * 


